Heterogeneous areas, such as the taiga-tundra transition zone, lend themselves to this 104 type of depiction because groups of percent cover pixels can represent gradients across 105
space. The product is derived from a regression tree that interprets the biophysical 106 relationship between the satellite spectral signals and vegetation cover throughout a 107 season and a linear regression model that helps improve the regression tree's predicted 108 values (Hansen et al. 2002b ). The VCF algorithm is kept constant for each year's data, 109 so robust MODIS data processing is a key factor in the year-to-year consistency of the 110 VCF. Furthermore, this method of statistically estimating sub-pixel tree cover at global 111 scales is necessary because individual trees cannot be resolved by the sensors required for 112 regional and global level satellite monitoring (Rees et al. 2002) .
113
MODIS data products have been validated at a sub-regional scale by using 114 previously collected field data or higher resolution image data extending across the study 116 White et al. (2005) used 3954 plots from two independent datasets to test the VCF 117 correlation with ground measurements of tree cover in the southwestern United States.
118 They found an overall negative bias, whereby VCF underestimated tree cover (31% and 119 24% overall for the two datasets) and the RMSE generally increased with increasing tree 120 cover. The authors advised using the Version 1 VCF with caution in this part of the 121 world. However, as this version has been superseded with subsequent versions, with 122 consequent changes to the algorithm, the relationship of ground data to VCF values for 123 this area should be reassessed using the most currect product. Hansen et al. (2002a) 124 performed a validation of an early VCF version in Zambia using high resolution 125 IKONOS and Landsat data. After classifying the higher resolution imagery and scaling 126 up to MODIS resolutions, the RMSE was 5.2%. The two different levels of validation 
314
We also examined VCF inter-annual variability with regression in order to 315 characterize the precision of the VCF product. Table 2 ). The Scandinavian sites had a slope that 351 was significantly different than the slope for all zones combined (p < 0.001).
352
We note the following in Table 2 
495
Google Earth saved money and time by providing free high-resolution imagery 496 across tens of thousands of kilometers of inhospitable, inaccessible terrain. However, the 497 use of GE imagery comes at a cost. Some key factors that affected the interpretation of 498 tree cover were the inability to manipulate or enhance Quickbird imagery in GE, the 499 combination of view and high-latitude sun angle and the similar appearance of trees and 500 shrubs. The Quickbird data's near-infrared channel is unavailable in GE, removing a 501 potentially valuable tool for interpreting vegetation on screen. The GE imagery also 502 lacks the ability to perform contrast enhancements. Additionally, in some instances the 503 combination of the arrangement of forest patches and tree shadows with certain sun and 504 view angles may have obscured tree cover, or led to false identification of tree cover.
505 Regional differences in tree and shrub types and appearance may have, in some cases, 506 affected tree cover estimates.
507
The VCF is a MODIS satellite map of a geophysical variable (tree canopy cover). 
